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T™he studies to be reportesd deal with the morpho-
logic manifestations of the orgeniec effects of two dicartoxy-
8cid siiriies (sedeconitrile and adiponitrile) amd of ome
aliptatic acid nisrile (lsuryl nitrile). An gxamiration of
the crude [orms of the adiponitrile and lauryl nitrile is

included In these investigations.

Adiponitrile.

1. Pure Adiponitrile.
A. Oral Administrstion.

1. 3.ngle Dose:
There werv 3% rats In this series. The iIndividusl

doss adminittered ranged from 0.0002 cc. per gram to
0.0009 cc. per gam of body weight. Tweaty-four rats
died from the effects of tha chemical given within a
period of from N hours to 2-1/2 dayse. Tru rats were
killed, S after ¥ days following introduction ani 5
after 7 days following intraorsl msedication. All sur-
viving rats had received the lowest dose (0.0002 cc.
per grem) recorded. The fatalities were irregularly
4istributed as tc dose given.

(a). Eighteen of the rats 11ed within the first 4 7
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pwtcr trexca.nt: Iorate, C.CL L .
Sours: 2 rats, O.COL; ¢, per graa #nl 3
rats, 0.007" cz. per gras, 16 houzo; 2 rat-, ©.20.3 <.
per gram, 1 rat, 0.0004 ¢c. per gram, 1 rat, 0.0005 cc.
jer gram, 1 rat, 0.000T cc. per gram, 18 nours; I rets,
0.000% cc. per gram, 1 rat, 0.0005 cc. per grams, 1 ret,
0.0006 cc. per ryem, 20 hours.
Oros3 Pathology: The intermal organs were sore or less
markedly congested. Hemorrhages were seen in the
lung ard in the gastric mucosa (pyloric region).

Testes of subnorwal size were found in 3 rats, which
appeared to be of fmmsture development.

Microscopic Pathology: Smsll sultiple perivascular
hemorrhages were occasionally present in the brain.
The lungs were sarkedly congested and often contained
focal arevs of edema and hesorrhage. In onc lurg
multiple hyaline thrombi were obeerved ir the inter-
alveolar capillaries, associated vwith desquamation of
round, vesicular cells into ths slveoclar lumine.
™he dronchial lumina contained & moderste amount of
& purulent exudate in 2 instances. The liver was al-
ways maricedly hyperemic and showed in the rets sur-
viving for the longer periods, pericentrul vacuolar
degenerstions. The epleen was usually in a highly
congested state, reaching in cases & hemorrhagic ap-
pearance. [Erythrophagia was exitensive and fregquent.
Brown pigmented phagocytes were s2astimes observed
in great numder in the pulp. There were occesionally
perifollicular heworrhages present. The pulp often
showed 4 mArked hyperplasis of the reticulum cells.
Atrophy and centrel nescrosis of follicles were not
irfre mntly seen. The kidney revealed varying
degrees of tubular degenerstion, which say, however,
be in part & post mortem phenomenon. HNild to moder-
ate regressive lesicns were found in the Dajority ’
of tae tes’es, comsisting in arrest of spermato-
gwmesis desguamation and vacuvlization of spermstids
and occasional appearence of spermatic¢ giant cells.
The stomtch was always norwsl, with the exception of 35




(v).
60 hours lollowing ihe or=l sdeinisipstion: 1 rat,
0.0002 cc. per gram, 26 hours; 1 rat, C.0005 cc. per
gram, 28 hours; 2 rets, G.00M8 cc. per gram, 2 days;
2 rats, 0.0009 cc. per gram, ¢ dsys; 1 rat, 0.00CT cc.
per gram, 2-1/2 days.

Gross Pathology: The internii organs were congested.
e lungs, moreover, showed nemorrhagic aress. 3mell
hemorrhagic erosiona were present i the pyloric
micosa of the stomach. In 2 rats necroses of the
postpyloric ducdenal region were present, which had
resulted in one instance in s duodensl perforstior.

Ricroscopic Pathology: The brain wee normal in most cases.
Ons rat showed, however, sultiple hemorrhages, con-
gestion end s few smell glia cell foci. The lungs
were markedly congested and contained extensive hesor-
rhagic and edematous ereas. Purulent bronchitis
existed in A cases. The livers weres hyperemic and in
one case & mild pericentral degensrstion existed.

The section of one of the stomachs showed & large co-
sgulation necrosis in the glandular mucosa of the
stomach. The spieen revealed always & marwedly Myper-
emic pulp associsted with 3 mcre or less extensive
hyperplasia of the reticulus cells ani strophy of the
“ollicles. The tubular epithelius was degemarated to
a mild or moderate degree in most instances. Arrest
of sparmatogensris existed in the testes of 5§ rats,
while & wedullary hesorrhage was found in the supre-
rensl of one ret. The other organs were essentially
normal with the exception of circulatory changss and
post mortem autolyuis presert in severtl] pancreas.

(c). Five rats twceived 0.0002 cc. per grem and
were killed A days after orsl treatments, while an ad-

ditional 5 rats treated with the same doss were sacri-
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ﬁ‘?ﬁniéia%ié Pliﬁ&ig Miltiple semil, perivascular

hesorrbages were present in 2 brains. ‘Egus isuEs WP
ncrwd]l or moderately hyparemic. In o W FXLansiey
stalectatic sreas, intarzingled with pomusg f&g"
ware “ound. The liwver =ss noresl In 81l rat xcept
2, in which regenersiion and degererstior E!!j;*’wiﬁf’ff
of iiver cells was present. Tha Spisen wiE iiskys

®ore OF 1S3 maTkedly z:as';ti‘;té and revesliad in 1 casas
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and mild tc moderste tubular @mnti@ pre
7 instances, once combinad with tubulsr invag
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genesie 2930cinted with mild degsreretion of
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riss. They recelved

tr week Tor € weeks &nd
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Comment: The acute local elfect resulting from oral administra-
tior of pure sdiponitrile, expecially frequent with the higher
dcses (sbove 0.0003 c¢i. per gram), consisted in hemorrhagic
necrodes (erceions) of the glandular or pyloric pcrt:m of the
stomach and of the poat-pyloric part of the duodenum. In the
l1atter area they sometizes ctused pesrforation followed by local-
iped paritonitis and subpnhrenic abscess forsation.

The acute systetsic acticn waz sanifested in circulatory
and vascular discriers. There existed general congestion of twe
internal organs, especially of the lung, liver ard spleen. In
letaal cases there was edema ind hemorrhages of the lung, which
apparently predisposed to the infiammatory conditicns of the
pulacnary parenchymt and bronchi seen in cases dying not quite
scutely. The engorrement of the pulp of the spleen was usually
excessive &inl showed sometimes & hemorrhagic charscter. The
presence of freguent erythropragia in tha spleen suggssted in-
creased erythrocytic destiuction, while the atrophy and central
necrosis tecn in the opienic follicles may be the result of the
circulatory disturtances »revaliiing in this organ. These dis-
orders were evilentiy also the causs for the Jegressive lesioms
existing in the 11 'r, kidney and testes of an apprecisble por-
tion of the simals. All these changes were apparestly of &tﬁt¢/
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crarstes g rot i, Af e mnims] survived, o0 Sh2y were =017t -

ar:=: T cr present Ln B ritizat. i foiz Ia th.o_y (+T8 whizh 3
«illes 8 ard 7 dsys after :ireat-:.nt.
The lesicns observed in thse rats given repeated wut

onsll dones were essentially identical with those sesn aftsr a
singls larger dose. The scute circulatory and vesculsar disordars
were, however, leis manifest !n this series »nd the iesiocns ¢f
& degenerstive type were in tne foregroumd.

5. Inhalatiom:

Pathologic dats were available from 6 rats and 6
sice. Three of the rats were exposed to a concentration
of 0.28 mg. per liter for eight hours and then killed,
shile & second group of 3 rats had been exposed toc a
concentration of 0.59 mg. per liter for 8 nours befcre
they were sacrificed.

Three of the mice died during the exposure after
inhaling the vapors of a concentration of 0.28 mg. per
liter for from 3 to 7 hours. A fourth muse €ied 2%
hours following sn @ hour inhelstion of this type, while
fifth was killed at this time. The sixth mouee of this
series had beon exposed to a concentration of 0.59 =g.
per liter for B hours and was killed 24 hours later.

Whiiﬁfﬂ@tﬂﬁtﬁmm .,
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ey-cwure P-4 Ryperesis lw. |, Ilters and ppleet .

while tre.e OTGANS weTw 4 .- in °he mice Mille” -,
The _alesess was srpdrent]; c2ussf Uy 152 wo - o7
Geuth, Shet 12 Bleeding frox the jJuguler; vel::s a °

cmti& arteries.

ic Patholcgy: The histologic changss seen in the
organc of Tao rets of the 2 groups were precticsl’y
identisal ond corsinted in Berw or less maried songes-
tien of the intcreal srgame. Thare were EiAO siatteorwd
degoneritions of the liver eslis o of the twMiiar
epithelium of the Lidmey, sometirwt &sfociated with
esrly tubular invaginatione into Bowmen ‘s ~Spsuis
spaces. The muscular tissue of t'w heert showed 1so-
1ated hyalinised bdurdles of mu~cile cells. Erythro-
phagis was seen in the ungorged pulp of the spleen.
™he brein contained congested vessels, and & few
hemorTheges in cae ret. Narked unilstersl]l degener-
ation with calcification of the testis existed once.

T™he lungs of the mice which disd showed diffuse hemor-
rhagos and par: lent bronchitis. The internel organs
wre congested. The myoccardium contained & mciorots
leucocytic ard moncemuclear [ ifiltretion. The organe
of the aice which were kiiled were easentially aoiasl
with the excaption of fresh treumatic hemorrhigss in
the lungs of all mice and & purulent branehitis in

one .

ures. Pathologic data were obtained from

6 rats end 6 mice. The rats { lco & concentration of

0.5 ug. per liter for 6-1/2 hours dajily, 5 times per week.

One rat aied arter tso weeks of thisz trestment, snother

was killed after 31 weeks and the remeining ¥ wers sacri-

ficed afler ¥ week:.

™e 2.2 mice were Killed at che end X an identizal

type and period of exposure (M we=iks).

e spleen was mArkedly eongeated in the
« apontansous death. An enlarged splaen of dark
red color and intermal viscers of & peculiar browm

#3
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The poet mortem ~xaminition of the mice showed grossly
normal organs.

~celiuiar intersiveolar sapta, while a purulent broo-
chitis was present in s second rat. One liver contained
pericentral leucoeytic foci wit surrounding liver cell

degeneration. BErythrophagia, trown pigwentation and
atrophic follicles were seen, esch once. The renal

tubules revesled a mild to moderate degree of degener-
ation in M rats. A large subretinal hesorrhags was
obperve2 in the eye of one rat. Tssticular degener-
ations of moderats to marx+d degree were foumd in ¢
rats.

The histologic examination of the organs of the mice
revealed minor &nd inconstant degenerstive lesions in
the liver and mild but constent degenerative changss
in the tubular epizhelius of the kidneys. All sther
organs were essentislly normal with the excsption of
the testes of one mouse with spermatid giant cells in
moderate mmber .
Commert: The cirrulatory effect in the animais with spontaneous
death was mani; ested 1n congesticn of the internal organs. Thare
was & notevworthy frequency of ayocardial ::sjions in rats and mice
after sirgle exposures. Pulmonary .aar-as, except of the circu-
latory congestive disturbance, were found in seversl instances
{rice) showing purulent bronchitis. Renal desgenerstions of
nephrotic typs were observed in the animals after single and re-
pzated exposures. The hepatic ané “esticular lesions were in o

general too inconst 1t for definite evaluation.

Ten rats received 0.000]1 cc. per gram subcutanecously.
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Pive of then were killed afle~ % 2.3 ». ° i
7 days following the injecticn.
Greoss Pathology: Negstive wita the exzepticn ol s=all

testes in one rat. The akln and subcutaneous tissue
were noresl.

Ricroscopic Pahology: Therv was a moderite congestion of
the internal organs present. An inflammatory inter-
stitial reaction with leucocytis thrombi was seen in
the lung of one rat. MNyocardial degsnerations sssoci-~
ated in one cave with smsl] fibrotic foci were observed
twice. The most constant and definite changes oc-
curred in the kidney. They were of & degenera’ ve
type and urually of moderste degree, being cimbined
with tubular invaginations snd hemorrhagez into
Bowmar:'s capjule spaces in one instance esch. MNild
testicular regressive changes were fzand 3 times, whils
they were mariked and diffuse once.

Comment: The subcutaneous injection of pure adiponitrile appa:-
entiy did not cause any local reactions at the eits of injectior.
it 1s, however, doubtful if %nis is generally the case. Tha
systemic lesions were degenerative changes in the kidneys and
possibly mincr regressive calnges in the heart and testes.

D. BExternzl Cutaneous Applications:

Six rats and 8 rabbits were used in this investiga-
tion. The adiponitrile was applied to the sxin in amounts of
1 cc. dally. The possibility existed, hewever, that the animals
would inhsle the chemical or lick 1t and thus introduce 1t inte
ths stomach.

Three 1abbits received the same amount to the ski-,
which had been injured by several sasll cuts. The other 5 rslaits

received applications on the intact skin. %S 7
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07 the rats, one died afte the first appliicacion,
another one ifier the second treaiment, 2 after the third, ooe
after the fourth And the aixth after a-i the fiIth treateent on

*he ssventn day of the exporizsnt.

One of the rabolits with cut =vin 22 L toisw o IF
the second spplication; &nciher ¢ & died 20727 Uf Y .

ment and the taAird one survived 12 s;pilcatieny glv o 2 Linq:
weeXly furing a pericd of & weeks. It w3 then kille?, Ons

sf the radbits in which the cherical was applied to trho intect
skin died 10 hours after the second application, ancther one
died after § :ireatmsnts recelved during I weeks &t the rate of
3 applications per week, and 3 rsbbits whi-h had been exposed L.
the same treatment for ¥ weeks were killed ¢t the end of this
period,

Gross_Pathology: The internal organs of the rats, es-
pecially the lungs and hearts were congssted. The
stomachs of practically all animals were distended
with gas and showed hemorrhagic are&s in the pylo-
ric region. There was a perforation of the duo-
denum near the pylorus present in 2 rats, in one of

which it was associated with generslized peritonitis.
T™he kidneys ware pale brown.

The pathologic inspection of the radbdbits to whoee
cut skin the sdiponitrils wes applied showed in one
rabbit extensivs post-wcrtes decomposition. In the
rabbit which died after 2 applications the skin re-
vesled ulcersiion i{n the ares of epplication with
widening of the cuts. The ulceration involved the
subcutanecus comne-tive and muncle tissue with ex
tensive pus foruation. The left lung was congestsd
and the liver and spleen wore slightly hyperesic.
Tw skin and internal organs of the rebbit which
survived ¥ weeks of this treatment ware normal.
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Th: sutoptic exguinatisan of ths oller § raxi it

with applications to the uncut skin did nst re-
veal any definite local reactions and miqor ic

moderate congastion of ihe interr:l orgss.

LRy ]

3 of the reticu.us cells in s
c.tained follicles with degen-:

gxin revealed a2 certain lcralizel
tr= eplles=is. In the rats which die
w.ra lotaliczed sreze of spider-
Cellular 2:%ris coverel the surlace
end of merkedly atrophic Breas. Th
tilesue showed necrosis of a hyzline tygpe.
inatances th= lung was highly hyperemic ai¢ ¢
The stomsach ricosa showed, in cne instance, 3 la -~

hemorrhagic n:crosis of the glandular poriion in c--
rat. The spleen was often atrophic and had a fibrot'c
pulp containsag brown pigment. The tubular epitheliv:
of the kidney was more or less markedly degensratsd.
There was arrest of spormatogenesis present in the
testes of 8l]l rals. Spermatid glant cella were found
in seversl instances in appreciable number. Immature
desquamated spermatogenic epithelial cells filled the
ducts of the epididymis.

T™he skin of the 2 rabbits which died spontanenusly
after applicetions o the cut skin showed a degAner-
ation and extensive necr::zis respectively cf the DL
dermis. The subepide w1l vessels were markedly d:i-
lsted and hyperemic. He- rrhag:s and edema associat. .
with leucorytic infiltrz: ¢ and fibroblastic prelifr-
eration we ¢ ot “erved ir onc instance. The lungs con-
teined a d. ffuse hemorrhagic vdems with degenerstion
and desquibition of the a’.veolar epithelial cells.

The spleen had an empty pulp and ssall follicles. There
vt AN exiewnsive tubular degenersation and nec oeils
pregent in the kidney. The glomerular spaces wm "¢
dilated and fiiled with cellular dedris from dis-
integrated invaginated tubular epithelium.

The skin of the rabdbbit which survived the treatment

revealed only 2 mild gsubepidermal lymphoid Infiltretion

The liver Mt numercus degenerated liver cells. The

kidney was mariedly hyperemi~ and showed tubular degen-
aration. Scattervd aress of myocardisl degeneration ¢7



A

ding even

- 12

T == ok = e Bwen . rmat
wire fond In ihe heari. The bralin was norsal.

MI\

?ht iﬁi? of the ? rabbits fhieh re:eiteé ip§11€!t1633
g:;;riiegu ihaiééwtttﬁﬁﬁg ef thg :::&en:is iﬁé u:rtz&
edens o. the subcutansous tissue t%ﬁ necrosis iaﬁ

fibrogis -7 the ouscls tissus, =
nyrceremic -4 “iffasEE“ eéegitsxg

' pericc
Icﬂr&:ive defecta
at th i{r edges. Fib

zﬁtg tbe l&l€¢§ 515325‘ There wer
wiitinucleated glant c4lls in the subcutaneocus tissu

& Bild generalized lyuphoid infiliration and prﬁi;f*
erated and 4diisted capilliaries. The hair follicles
neardy showed sproutings of the epithelius and the
formation of several hairs from the same follicle.

The germinative celll appeared to be swollen. The
cther organs were without any appreciable sbnormslities
wi ﬁ the =xce ‘-;n cf & few §iin€h!§ aress indicating
n in the brains of these 2 rabbits.

The cbesrvations made indicate that adiponit:ile may

the muscle tissue. The effe~ts are sggru-

;£ 3 when the skin is aged by cuts mads previous to applica-

the chemical. The internal organs show the direct and
effaces of the cireulatosy and vasculii™ disorders pro-

the adiponitrile. The crgans are hypersEi: and often

2



eg=nerative lesicns gccur in varicus organs,
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adenatovs and
such s3 liver, kidnsy, spleen, heart, testes. The ulcerztions

of the gaatr-'c mucosa present in the rats provide evicence that
&t least part of the adipsnitrile spplied to the skin was licked
off &nd thurz entered the srowmach, causing the previcusly recorded

E&stric mucosal dafects.

I Crude Acdiponitrile.
A. Oral Adminfist-stion:
Six ra‘ts received a 21 T Jrie ol crude 8L it
by miith, The varlied Setweoen O.0 cs. to 0.6007 cc. pir

=% e “ - % i _ P o - = o # ek -
gEras. The enimals died within 12 to 20 hcoura after this adpinis-

tration.

Gross Pathology: Congestion of the internal organrs znd
small herorrhegic erosions in stomach.

rnal organs showed dilated
waa interatiticl edema
€r in several rats. The
rden Thers was sors post
A
S

present was of circulatory and vascular type, indicating severe

>f blood, and tonus and permea-~

- External Cutareous Applicationa:

wWo rabbits received avplicaticns of 1 cc. of crudse

o

“7



Microscopic Pathology: The sizin and internal organs

were essencially normal with ths exception of &
E11d tubular “4egeneration in the kidney of one
rabbit. Cluips of pyknotic muclel were found in
the lumina of the excretory tubules.

Four rats were t-eated on the skin with 1 ¢c. of
crude adiponitrile for 5 diys and were killed on the seventh
day.

Gross Patholczy: The rAts were emaciates. The lun:s,

liver, and spleen w.re markedly hyperszric. Ones rat
had small left tesi.c with yellow dots.

Microscopic Pathology: Tha skin was norsal in s&ll rats
with the exception of one, which showed localized
atrophy of the squamous pithelium. Mild nephrotic
changes sometiwss sssociited with tudular invagin-
ations were found in &ll rats. MNinor regressive
lesions were also present in the spermatogenic epi-
thelium of the testes. These were, however, of a
Mmich more severe type in one rat, where s diffuse
testicular degeneration with numercus intratubular
calcifications was seen. The liver of this animal
snowed, moreover, a diffuse grarmular and vacuolar
degeneration of the liver cells. Erythrophagia was
observed in che spleen and the heart contained scat-
tered hyaline degenerative focil.

Comme..t: A toxic action of the crude adiponitrile on the skin

of raboits ard rats was absent under the experimental condi-

tions applisd. The mild degenerstive changes seen in the kidnay

and testes of many an‘mals suggest, however, that the uterui
yenetrates through the skin and exerts a systemic effect. It

H
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may be possibie that the severe organic changes present in one
ret indicate the nature of lesions which would appear after
BOre severe and prolonged trestasnt.

Generel Comment

The local action of pure adiponitrile and to some
extent alsc of crude adiponitrile upon skin and micous membrenes
(stomech, @uodenum), 1is represented by dagenvrative and necrotic
changes whenever this action 1s intense and prolonged enough.

It seenms to be possible that vascular and circulatory distu: -
tances set up in the sub-guccsezl tissue contriduts to the ir-
Jurious effect exerted upon the epithelial tissue above. Th=
adiponitrile, in contrast to the previocusly studied diamines,
8ppesrs to have & greater z2ffinity for the glandular parts of
the stomach than to the squamous cell portion, as the hemor-
rhagic erosicns cbserved after intraoral administrs-ion were
salways located in the pyloric part and alsc in the sostpyloric
portion of the duodenu=x.

The systemic action of this compound is mainly
one of vascular and circulatory nzture, the bdlood vessels of
the internal organt being dilated, engorged and ne-trable to
the liquid and corpuscular components of the blood. These
conditions, apparently in conjunction with & direct action of _
the chemical upon the cells of the various organs, dbeing pro-

bably of metzbolic character, are responsible for the regressive

S/



- 16

lezi.os found in the vsricus orge..:, 3;5:&&1%3 the kicrey: ,
spleen, liver, heart, testes and occasionally the brain also.
It ctands to resson that the vascular and circul-
atery phencmena may alec have played s part in the developmant
of the acute inflammatory and probably infectious conditions
in the subcutanscus tissue of the rabdits treated ky skin ap-
plications and of thc purulent bronchitis and pneumonic lesions

observed not infrequently in anirals of other series.

Sebaccnitrile

—

A. Or:1 Administration:

Twenty~three rats received oral feeding cf 0.0001 cc.
to 0.0010 co. per gran. All animels died spontaneously within
80 minutes to 30 hours after the treatment. Eighteen died
withi~ the first 5 hours; 5 died 20 to 30 hours after intro-
duction of the chemical.

Gross Pathology: There was scire unabscrbed matarial

in the stoxach of those rats which died very acus=1-.

The internal organs were highly congested. He:sc

rhages were found in the lungs and heart. In sev.:.1

instances there wes soxe bloody mucus in the stomach
and ducdenum. The gastric mucosa was normal.

In the 5 rats which died later the internal organs
were hyperemic, mainly the lungs and heart, less the
liver and spleen. Hemorrhagic srvsions were found
in the ryloric part of the stomach of 2 rats.

Microscopic Pathology: The internal organs of all rata
were more or less markedly congested. The lungs
usually showed in addition to vascular engorgement
diffuse edems and scattered sxtensive hemorrhages.
Purulen® bronchitis existed oncs ard atelectatin

Tl
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arexs occurred in 2 rats. Degenaraticn of the iiv -
cells, eithes of di“fuse hyaropic type or of s2attec: e
focal character, was seer in 9 rats. Scaitered nec-
Totic aresas sometimes of large size were found in the
pancreas of 1l rets. This condiiion waJs assccisted
with interstitial hemorrhages and leucoeytic infil-
tration in 2 inetances esach. In the stomech of 2

rats lockliszed homorrhagic necrosss were cbserved in
the giandulsr m:cosa. Three other rats ~howed, on

the other hand, locslized areas of at: .py of the
squamous epithelium. The intestinal mu€3a of one

rat was found to de necrotic. Tre tubu'lar epithelium
of the kidney was in slmost all r&ts mcre or less
markelly swollen, degenerated or rscreti:. The Bovozn'a
capsule spaces were distended ard fi)led with s ny=.
line, granular matter, mixed in one instince with
erythrocytes, in ¥ rats. A mcderate regereraciy
partly atypical regererative jprol:feraticn of thre
tubular spithelium wes seen in 3 rats.

-

m

1

- o'rni: The local effect of sebaconit-ile 18 manifested by

the hemorrhagic necrotic foci found in the glandular portion

of the gastric mucosa of several rats and the more diffuse
necrosis nf the intestinal mucosa of one rat. The systemic action
13 evidantly of a vascular and circulatory nature, causing en-
gorgement of the vessels of the internal organs followed by
ederma and hemorrhazes such 8s seen in the lungs of mary rats

and in the pancress of _everal animals. A definitely tcxic
effect is also exerted upon the tubular epithelium of the kidney,
giving rise to an excretion of an alburinous and occasionally
&lso erythrocytic urine. The regenerative tubular proliferations
are, however, not connected with the chemo-toxic sction, as they
were seen in rats which died within a fex hours after the ortxx

administration of the chemical. As these :nimals did not show

J3
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any evidence of an infection, t'.. cav e ¢f Th-se lesions re . l:«<
undeternined.
I. Rure Lauryl Nitrile.
A. Orsl Administretion:
1. S:gh Dose :

™ere were 29 rats in this scries. They received dosss
rarzing from 0.001 cc. per gram to 0.01% cc. per gram. Seve:-
teer. ¢f tham died spontanecusly, tha other were killed. X!-.:
of the rats died with!n the first 24 hours after treatnan:.
Three rats died during tne sccond dey, while 6 rats were kili:4
curing this period. Pive of the rats diecd from 3 to 6 days after
the itreatment, while 6 were killed during this period.

Gross _Pathology: The rats which died spontanecusly showed
8 mOre or less marked congestion of the internal organs.
The lungs were hyperesic and often edematous and hemor-
rhagic. The stomach was frequently distended with gas
and the contents had the typical odor of lsuryl nitrile.
Many of these animals had hemorrhagic ercsions in the
congested pyloric, glanduiar portion of the stomach
and free blood cccurred in the lumen. In the rats
dying during the first day, dlood was acwetimns 2180
found in the intestine. A similar gastric condiion
existed also in many of the rats which wers killed
during ‘Y early experimental period. In the rets
which died or were killed after a few days there were
necroses and ulcers in the duodenum and often perfor-
ations which had produced periduodenal abscesses or
localised peritonitis involving the pcsterior surface
of the liver. The splwven und liver were often coi-
gested and incresased in sise.

»  In the 9§ rats which died uring
surs after the trsatment vascular and
cmmmmun most prominent. The brain
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of several rate was hypserenic and contained nurmerou-
small perivascular hesorrhages. Saall glia cell fo::
were present in the subcortical zone of one brain.

The lungs were extremely congested and edemstous and
showed smaller ond larger hemorrhagic areas. A puru-
lent pleurisy arsocisted with inflammatory foci in the
pulmonary parenchyms existed in one cass. The itiver
revealed alsc 2 st2tus of passive congesstion combined
in 2 cases with interstifisl edems and in 3 instances
with mild degenerative changes in the liver cells.
Focal necroses were found in the pancreas of A rats,
while multiple intsrstitial hemorrhages were observed
once. Hemorrhagic ssaller and larger necroses were
seen in the glandular mucosa of the stomach of 3 rats,
while local degenerutive and atrophic lesions existed
in the squsmous epithelium of the cardiac gastric
portion in Z cases. Necrosis of the intestinal mucosa
existed in one animal. The pulp of the spleen wvas
markedly engorged and had s hemorrhogic character in
one instance. There was an increase o th- preticulum
in 3 rats and evidence of erythrophagia in one rat.
Follicular degeneration was seen in 2 rats. The tubu-
lar epithelium always showed degenerative changes,
which were marked in 5 rats, modersate in one and mild
in 3 rats. Tubular invaginations into Bowman's capsule
spaces were found in the kidney of one rat. The testi-
cular germinative parenchyma revealed mild regressive
lesions.

While vascular and circulatory disturbances were still
striking in the animals which died or were killed on
the second day after the treatment, they were less
marked than those found in the group Jjust described.
The brain was often hyperemic and contained in 5 cases
multiple Lamorrhages. 0lia cell foci and perivascular
satelliitosis was obzerved once. The lungs were moder-
ately congested and showed focal hemorrhages in one
inotance. The hepatic vessels were engorged. The sQua-~
mous cell mucosa of the stomech revesled in 2 rats a
moderate hyperplasia of the epithelium with evidence of
hyperkeratosis. A small ulcer was seen in this region
in one animal, while atrophic degenerative changes of
the squamous cells ococurred in another animsl. The
pulp and sinuses of the spleen were engorged and there
was an increase of the reticulum cells presenrt. Ery-
throphagis and follicular degensration were round once
each. The kidnays showed only mild vegressive lesions
of the tubular epithelius. The mucces of the urinary

S5
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bladder on one rat possesscd a swollen epithelisl
lining as{ciated with ede=a of the submucoss. Mild
testicular degenerations werv generally present.

In the rats which died or were killed subseguent to the
abov: asntioned aninals, that is 3 to 7 days after treat.
ment, the brain conumed soderately often perivascular
hemorrhages. The lung was usually congested and showsd
in the rats which died spontaneously atelectases, hems-
orrhages, abscesces, inflammatory foci, thrombosis of
pulmonary vessels with surrounding lcueocytic infil-
tration and purulent pleurisy. The vascular bed of the
1iver was engorged in all &nimals. There were, in

some cates, irregularitics in the stainability of liver
cells, while in one rat with spentanecus death several
large anemic necroses were found. The panc:eas of the
spontaneously dying rets revealed hemcrrhagic lesions,
miltiple small abscesses, phlebitis and purulent peri-
petncreatitis. The gastric mucosa showed atrophic, de-
gerarstive as well as hyperplastic changes in the
squancus epithelial! portion. The squamous epithelium
was 1n severa)] instances papillary, hyperkeratotic and
showed in places also invasive qualities. A smell
ulcer with environmental inflammatory reaction was seen
in the squamous epithelial part in 2 rats. A purulent
parigastritis war found once. The mucosa of the duo-
denum had foci of hyaline necrosis in 2 instances. The
sploen of the rnts which died showed, in several cases,
atrophic o&nd hyaline changes in the pulp. In the

other animals the pulp was congested and contained an
increased nunber of reticulux cells occasionally assoc-
iated with erythrophagia. Mild to marked regressive
lesions were found in the tutular epithelium of the
kidiney. They were associated in 3 inatances with
tybular invaginations intc Bowman's capsule spaces.

A regenerative proliferation of the tubular epithelium
producing an atypical variety of epithelial cells was
seen once. The testicular regressive changes were
usually of mild nature. Only twice they attained mod-
erate to marked degrees. The bone marrow was often
hyperemic and sometimes sven hemorrhagic. In one of
the latter cases there was an atrophy of the myeloid
elements, while 2 second marrow of this type contained
nuserous immature myeloid elements and very scauty
Bature ones.
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2. FKegza'.ed Doses:

Ona series of rats received 0.000 78 ce. per gram of pure
lsuryl nitrile 3 times weekly. One of them died after tha Chird
experinent, while ¥ others were killed after a treatment period
of 6 weeks. The rats of the second series recaived 0.0002 cc.

per gram 3 times a week for € weeks and were killed at the end

of this period.

Gross Patholcgy: The animal which died did not show any
perforation of the duodenum. The autoptic exemination
of the other rats was negative &8 to patholegic lesicns.

ricrosccpic Pathology: Tre main and most irportant char.- ¢
pres-~t in the rats of both s2ries w::e found in th:
stors ~h. ‘&:“e was, in seve-:l aniza.-, & hyperplss
peptlizry =-4 hyperkeratotic thnlekeni-. of the egu.
enit“éxi*;i A sxill vlesr 13 re. o was founl
once. The subFUCOSa »33 &
moderstely densely infiltrat:z23 with neutrc-&;lic zr
eosincphilic leucocytes. erivascular henorrhages E:
the brain were present in 3 rats. Inflammatory pro-
cesses existed in the lunge of 2 rats. Interstitial
edema and granular degensration of the liver occurred
once. The spleen was congested and showed erythrophegls
in & instances. Degenerative changes of the renal tu-
bular epithelivm attaining always only & mild degre=
were found 5 times. They were associated with tutu-
lar invaginations into Bownan's cépsule spaces in 3
instances. Hemoglobinous casts and calcium casts
were found once esch. Marked testicular degenersticn
occurred only once in & rat with a gastric lesion.

[ ]

Ccmment: The acute sction of orelly introduced pure lauryl
nitrile 1s local as well a8 general in character. The local
effect iz mainly exerted upon the mucoss of the stomach, causing
there hemorrhagic ulcers in the glandular parts, accompanied by

hemorrhage into the gastro-intestinai tract. The system:: effect

S7
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ia characterize. "y geversz vescule: 372 cir.ulatory disturts=co:
resulting in paasive congestion cf the internal organs, especizlly
the lung, liver sand spleen, followed by edems and hemorrhages
in various organs (lung, brain, pancreas, spleen). Degeierativs
and necrotic lesions may bs subsegquent to these alterstions
(pancress, kidney, testis). In animals surviving for several
days, Jegenerative and inflasmetory phenoxens b:come more prom-
inent. They are, in certain instances, associated with regen-
erative cellular proliferations. In the stomach there cccur
then alsc degeneracive changes in the squamcus epithelial parts
combined with sutmucous edema, leucocstic infiltration and not
infrequently also ulcerativn. On th: cther hand alsc prolifer-
&tive changes are cbserved here, evicenced by the appearance of
gipilisrg=hgp¢rplesia of the squamous cell&, hyperkeratoais and
occasiontlly alsc infiltrative growth of the epithelial cells
into the submucoss. The prolonged effect upor the duodenal
micos: caused by a retention of part of the introduced subdbstonce
in the stomach, 1*esults, in a considerable percentage of the
rats, in the development of duodenal ulcers followed by perfor-
&tion and the forwation of subphrenic abtscesses, involvirng the
liver and pancreas.

Meactive phenomena in the spleen following the congestive
state are characterized by increase of reticulum cells, datone;-

ation of the lymph folliclss and finally also atrophy of ths pulp.

14
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While the liver lesions were in gencizl raiher mild In yegerd <o
the parenchymal elements, there were occasionally alsc rore ex-
tensive nesroses present being apparently the result of the
serious localized circalatory disturbances in the liver. Similar
thromboti. lesions were seen & feu tines in the lung and pancreas.
The precence ¢ glia cells foci and perivarcul ar satellitosis in
some of the brains attestad that the systemic action of the
chemical may somstimes 8180 cause more acvere dsgenerstive changes
in this orgar. Hemorrhages and atrophic changes in bone marrow
found in aniwals surviving the treatment for & few days indicate
also that there may occur reactive phencmena in the hlood forming
organs. The frequent incidence of erythrophagia in the spleen
of treated rats suggests moreover that there is also an inclesssd
destruction of erythrocytes going on in the spleen of these ani-
mals. This may have been responsidle for the observation of
hemoglobinous casts in the kidney of one rat. The changes present
in the rats receiring repeated administrations of smaller doses
were in genersl identical with those seen in the rats which sur-
vived for several days a single treatment with a larger dose.
B. External Cutaneous Application.

Pour rats received daily cutanecus applications of 1l ce.
pure lauryl nitrile. Two of them died after the fourth treat-
ment. The surviving two rats were killed on the seventh day ;t

the experiment following 5 treatments.
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Four rabbits received 3 times weekly applications of
1 e¢c. pure lauryl nitrile. Two were killed after 3 weeks of
this treatment. The other 2 animals were killed at the end or

the fourth week.

Groes Pathology: The Z rats which died were markedly
omaciated. T lungs were mildly congested. The
1iver of one rat showed grey spots. The testes of
the 2 rats which were killed later were amall and
had yellow dots.

The organs of 3 rabbits were essentially normal.
The skin of one rabbit, killed after ¥ weeks of
treatment, showed a spall superficial vleceration
in the area of application. The internal organs
were normal.

Nicroscopic Pathology: The skin of one of the rats
with spontaneous death showed & purulent blister.
The brain was hyperemic and contained hemorrhages
and glia cell foci in 2 rats. Regenerative activity
of the liver cells was prescnt in ths congested
iiver. The kidney was markedly nephrotic in one
of the rats with spontaneocus death and revealed
moderete tubular degenerstion in another rat. One
of the rats showed mild testicular changes,
another moderate ones and a third marked degener-
ative lesions. The bone marrow of one rat con-
tained numerous nucleated erythrocytes and erythro-
cytic dedris.

The skin of all 4 rabbits revealed def .iite and in
psr: marked degenerstive changes. The epidermis
wes in places atrophic and covered with s necrotic
leucocytic coat. In 2 rabbits purulent blisters
and small ulcerative defects occurred. Thers were
Boreover hyperkeratosis and papillary hyperplasias
Fresent in one instance associated with the formation
of intreepidermel cysts filleZ with cornified
peerlis. A mild %o moderate eosinophilic leucocytic
infiltration was raund in the edamatous submucosa.
Kild hyaline myocardial degeneratiors occurred .n
the hearte of 3 reddits. The livers were markedly
congested in 2 r Lbits and degenerative tubular
lesions existed in the kidneys of 3 rebdbits.

&0
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Lomment;: The prolonged culaneous application of pure lauryl
nitrile sauses degenerstive and hyperplastic epidermal changes
which may be sccompanied by blister formation anc production
of hornified cysts. The systemic manifestations are similar
to those seen after oral administiantions, with a somewhat
longer #urvival period. They are, howsver, in general, less
mariced after cutanecus spplication.

C. Subcutaneous Ig;ggtian§

Sixtee Tats received a sudbcutaneous injecticn of
C.01 cc. per gram. 3Six were killed after 3 days, 5 rats were
sacrificed after ¥ days, and the surviviag rats were killed
after 7 days.

Gross Pathology: The rats killed 3 days after injection
showad, at autopsy, only general congestion of inter-
wal organs. apparently caused by the ether anesthesia
used. The rats sacrificed after § days had a slight
local inflammatory reaction at tha site of injection,
while the last group of rats showed cutaneous lesions
containing a yellow purulent matter. The internsl
Organs were grossly normal.

Microscopic Pathology: The brains of 3 rats in each of
the 3 groups showed perivascular hesorrhages. They
we e associated in ornes instance with & small Tocus of
liquefuction necrosis surrounded by a2 glia cell in-
filtration and in anocther case with satellitosis.
Inflammatory changes occurred in only 2 rats, one
having a purul :nt dronchitis and the £ .cond one show-
ing a lociliged incerstitial pneumonic. The liver
was markedly hyperemic in the rats killed after 3
days. The condition was associated in 2 rets with
mild degenerstive alterations of the liver cells.
Mariced passive congestion often asscciated with ery-
throphagis wvas found in the same group of rats. The
squamous spithelium of the stomach of 2 rats wes
thickened, while vacuclar Gegsneration of these
cells with submicous edemk and leucocytic infil-
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tration occurred in another rat. The kidneys
vere incresringly congested with the iengthening
of the time of exposure. Tubular degenerstions
and intracspsular tubular invaginations were not
infrequently present. Hemoglobinous casts were
found once. The skin of the rets killed after
§ and 7 days showed abscess formsticn and epi-
darmel necrosis. There was a reaztive fibro-
blastic and leucocytic redction in the surround-
ing tisse.

Commert: Subcutnneously irtroduced pure lauryl ritrile causes
a romewhat plowiy developing inflammatory reaction in the sub-

utanecus connective tissue accompanied by necrosi and ulcer-

“

ation of tha epidermis and connective tissue. The =y atemic
effects produied by the resorbed chemical is as already pcinted
out vascular and circulatory, especi. lly during the first 3 days
following injection, as @ ideaced by marked hyperemia of the
brain and splesn. Erythrophagia ir the splesn and the presesnce
of Mamoglobincus casts in the kidney sugges’ & hematotoxic
actica. The neparotoxic effect is identical with that seen
followirg other routes of introduction. The occurrence of de-
generative ond hyperplastic changen in U s aquamcus epithellum
of tre stosach cannnt be clearly related to the treatwent ad-
ainistered. Wnhile 1t may b4 poasible that they may represent
the results of a systemlc vasiular diaturbance, .t ApDEETSs MOTe®
1ixely that aome of thz injected substance may have loak~d out
of the skin and have besn licked +ff and thus say have entered

the stomach directly.
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Six rats, 3 of them exposed for 8 hours to 2.05 ag. per
liter and 3 to U.75 mg. per liter were killed 15 hours after
treatment.

Fifteen mice were exposed to 1.31 mg. per liter for
8 hours. One mouse died during the cxposure and % ctherc were

Killed after the treatment: 5 were killed 28 hours later, while

tha remaining 5 wer
Cross Patho 1 1 odnr
re! live

Micros:opic Pathology: The internal organs of rats and
mice were markedly hypervmic. 114 to moderate ne«
phrotic lesions were found in the kidneys of the rat,
often associated with tubular invaginations into
Bowman's capsule spaces. Two rats showed perivascular
hemorrhages in the brain. The organs of the mice were
normal except for the previously mentioned circulatory
changes.

Comment: With the exception of minor degenerative lesicns in
the kidneys of zhz rats and ci:culatory changes in the ‘nternal
ergsns no injurisus effect was obaserved in rats and mice expcsed

tc th. inhalation c¢f lauryl nitrile vapors for & period of 8

2. FHRepeated Exposures:

Six rats were exposed for 7 hours daily during & period
of § weeks to the inhala‘ion of pure lauryl nitrile. The; were

i*1lled &t the end cf this perlod.
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Six mice were subjected to a similar exposure for a
period of § weeks and then killed.

@Gross Pathology: Negative

Microsconic Pathology: Three of cthe rats had multiple
hemcrrhages in the brain. The lungs of the rats
were hyperemic and one rLad a purulent bronchitis
and focel pneuzonia. Liver and spieen we-¢ in
saveral irstances markecly hy ereajc. Mirked ery-
throphagia was observed in the pu p of the spleen.
The kidneys showed 311d degenerative charges of the
tubulsr epitheliun and occasion2lly tubu.ar invagin-
ations into Bowman's capsule spaces. Hemoglobinousr
matter was observed in the tubular epitheliunm and
lumina of & rats, while erythrocytic dedbris in the
sane location was associsted with this condition
in 2 rats. The organs of the mice were more or le:-s
hyp2remic. Deger 'rative tubular lesions in the
kicney occurred in some of the mice.

Comment: The repeated and prolonged exposure of rats and mice
to the inhalation of pure lauryl nitrile cavces some congestion
of the internal organs. The most striking and izportant lesions
were found in the kidney, in which the tubular Aegsneration was
complicated by the excretion of hemoglobinous matter and ery-
throeytic debris, indicating that an increased destruction of
erythrocytes is taking place during the exposure. The maried
frequency and incidence of erythrophagia in the spleen of the
rats supports tnis conclusion.

IT. Crude Lauryl Nitrile.

A. Oral Administratiors:

ol

3ingle Dose:

Seven rats recelved oral zedication of crude lauryl

.



nitrile in doses ranging from 0.00¥ cc. per gram to 0.014 cc.

per gras. Three rats died within 24 hours, the other A rats

died ¥ to 5 days later.

Gross Pathology: The lungs were congested and contained

hemorrhagic areas. The stomach sucosa was swollen
and hyperemic and a coffee-ground colored matter was
found in its lumen. The intestines were brownish

and edematous and contained a drownish watery or
hemorrhagic aatter. The liver and spleen were swollen
and congested. A purulent diffuse peritonitis existed

in onz rat.

Microscopic Pathology: The internal organs were markedly

Comment:

corgested. The lungs were hyperemic and edematcus
and contained hemcrrhagic areas. A small ulcer wa:s
present in the squamous cell porticn of the mucosa <f
one r&t, while hemorrhages existed in the surroundinz
mucosa. A purulent gestritis was seen irn & second
rat. The hyperemic liver containcd, in several rats,
liver cell degenerations and necroses. A purulent
perihepatitis was seen once. Scattered necroses were
seen in the pancreas. The spleen showed in ¥ instances
atrophy of the pulp and central necrosis ~f the lymsph
follicles. A hyperemia of the pulp existed in 3 rats.
The tubular epithelium of the kidney was mildly to
markedly degenerated or directly necrotic. Tubular
invaginations into Bowman's capsule spaces were obd-
served once. The tubular epithelium was markedly

swollen.

The organic lesions observed after oral administration

of crude lauryl nitrile are easentially identical with those seen

after the introduction of the pure compouhd.

B. External Cutaneous Application:

Six rats received daily applications of 1 cc. of cride

lauryl nitrile. One died after ¥ applications, while e other

5 were killed after 5 treatments on the seventh day of the ex-

periment.

Two radbdils received the same treatment 3 times weekly

A
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for 3 weeks and were then killed.

Gross Patholdxy: The internal organs were hyperesic.

Comment:

Kicrosco

The rat which died spontaneously was :maciated. A
marked subcutanecus infection with pu..ulent, cheesy
exudation was seen in onhe rabbitc.

ie Patholc The skin of the rats showed
dilated hair canals filled with the debris of
disintegrated hairs. The skin of one raddit re-
vealed & marked hype-plastic thickening and hyper-
keratosis with purulent intraepidermal blisters
and subcutaneocus fibrosis. The cutaneous changes
of the second rabbit were more severe. In addition
to a papillary hyrerplasia of the epidermis with
the formatiun of cornified cystes &nd thickening of

-

the epitheliur lining the hair canals, there were num-

erous abscesses present in the subcutaneous tiassue.
The lungs of the rat which died spontanecusly were
congested and edematcus. The atomach of another rat
showed multiple subepithel ial abscesses with epi-
thelial defects in the sqummous epithelial portion.
The submucosa was edematou: and infiltrated with
leucocytes. Mild t» moder:te tubular degeneration
was found in the kidney of some of the rats and of
both rabbits. The other organs d!1 not reveal any
ayprecisble pathologic alterations except some vairi-
ations in their bdlood count.

The observations made show that the cutaneous applica-

tion of crude lauryl nitrile to the skin of rats and rabbite

causes degenerative mflc-smn and hyperplastic lesions. The

moTtphologically similar condition found in the stomach of one

rat is evidently the result of the accidentsl introduction of

the chemical into the stomach, by licking of the skin to which

the chemical was applied. The systemic c¢ffict 1s demonstrated

by the occurrence of the kidney lesion.

c.

Subcutaneous Injection:

Two rats which had received 0.01 cc. per gram and

A
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0.016 cc. per gram, respectively, by subcutansous injection,

died within 2% hours after injection ari 14 days respectively.

Gross Pathology: The lungs of the rat which died scutsly

were congested and the drain was markeily hyperemic.
The lungs of the second rat containesZ hemorrhagic
areas in s slightly brown parenchyra. The liver and
spleen were markedly enlarged. Th2 kidneys were
purplish red, the suprarenals dark red and there ex-
isted retroperitoneal edema.

Microscopic Pathology: The internal organs of the rat

Comment:

which died within 28 hours after injection were con-
gested. Hemorrhages were present in the lungs.
Phagocytes loaded with brown pigment were seen in
the pulp of the spleen. A mild degeneration of the
renal tubules was observed.

The lungs of the rat which died later showed thickened
and cellular interalveolar septa and interstitial

tissue containing & leucocytic infiltretion. The liver
was markedly congested and a moderate, diffuse degen-
eration of the liver cells existed. The Kupffer cells
were incressed in number and swollen. The sinusoids
contained myeloid elements. Strands of hyperchromatic
liver cells were scattered in the parenchysa. The
spleen was congested and contained nuserous prolifer-
ated reticulum cells, megakaryoblasts and myeloid cells.
Erythrophagia was frequently seen. The follicles were
very small. The suprarenals were markedly hyperemic

and hemorrhages involved the medulla. Kild degenerative
tubular changes were obeerved in the kidrey. Tae re-
troperitoneal tissue in the right kidney region con-
tained a large abscess wslled off by an inflammatory
fibroblastic capsule which extended into the sdjacent
liver where degeneration of liver cells, hemorrhagec,
leucocytic infiltration and fibrosis with multinucleated
giant cell formation were pres'nt.

The rat which died soon after the subcutaneous injec-

tion showed the usual organic manifestations of the acute cir-

culatory and vascular effect of the lsuryl nitrile in adéition

to the naphrotoxic action exerted by this chemical. The second

7
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rat revealed the cuaditions observedl repeatedly before, follow-
ing & chronic exposure to lsuryl nitrile, that is, locally a
progressive necrotizing inflammatory reaction which lead appar-
ently to the formation of the retroperitonesl abscess, being
an extension of the changes set up in the subcutaneocus tum
at the site of injection, and systemically degenerstion of the
liver, atrophy of the follicles in the spleen, erythrophagia in
the pulp and possidbly also chronic interstitial pneumonia.
' D. Inhalation: |

Twenty-eight aice were examined which had been exposed
to the inxalation of lauryl nitrile vapors relessed from the
erude product. PFive died during the inhalation, while thir:ieen

were killed directly after the treatment which consisted in

exposure lasting for six houre. Two were killed nine iays after
inhalation, five, 1C days later and three, 12 days fullowing ine

halation. The doses given varied in concentration between 0.12
mg. per liter to 2.6 mg. per liter. '
Gross gemolmz The lungs were hyperesmic in the 5 mie.
whi ied during the exposure. The post mcrtem ex-

amination of the other mice was negative as to pathol-
ogic lesions.

Microscopic Pathology: mm-m&mmmu
nioce %Ti # inhalation showed acute purulent in-
flammation. The lungs contained some fresh hemorrhages

and in seversl isstances purulent bronchitis and foeal
parenchvmsl inflammations in addition to congestion.-

Degenerative changes in the liver cells were present in
a fow instances. Perifollicular hyelinisation and fol-

1icular central necroses were fouwd in the spleen of

ér



sevezal animals. Only one kidney showed mild regressive
lesions of the tubular epithelium.

e organs of the mice kiiled 9 to 12 days after ths
tredtasnt were in gensral normal with the exception of
necatic foci ocourring in the 1iver of 3ome of them.
They wers partly of hyaline chavacter. Hysline changes
were occasionally observed in the spleen.
Comment: The pzthologic lesic observed in the inhalation series
were of ntinr Bild type. During the stage of acute a:ztion there
seems to be some irritation of the trachea and lung present.

- These changes were, however, only impressive in the grouo cf ani-
rals which died spontaneously and which was expsosed to the highe:t
concentration used.

Whether or not the degenerative and necrocic ‘eslons
found in the livers of mice killed several days after the treat.

Bent are referable to the chemical action is somewhat coubtful,

&s lesions of similar character are often the result of infectious
conditlions of incidental nature.

Genersl Comment

The local effect of ..uryl nitrile upon the skin and

Bucous membranss of the stomach and duodenum is similar to that
seen in animels treated with adiponitrile. It is, however, evi-
dent from the obsarvations made that a more prolonged exposure of
the gastric mucosa to the chemical does not only result in the
production of hemorrhagic ulcers in the glandular portion of the
stomach and duodenum, but slso in the squamous cell poriion of the
stomach, where moreover marked hyperplsstic epithelial resctions
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Egy occur. 7The resorption of subcutanecusly introd.ced lauryl
nitrile is aprarently a relatively slov one causing theredy a
rather late apoearing necrotising inflemmation with a prolongea
FTogressive “endency. Oral administration is apparently the most
dangerous expcsure, if Judged by the extent and character of the
pathologic organic lesions produced, and inhalation seews to be,
a3 far as definite organic injury is concerned, the least hazard-
ous one, unless an acutely lethsl dose is given. The chemical
produces systemically not only vascular and circulatory distur-
bances, but also direct cellular damage in the brain, liver,
spleen and pancreas and aeems to affect, under certain conditions,

also the erythrocytic elements and the bone marrow.
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